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Abstract 
The development process of design organization management is described for the airworthiness authorities of the 
United States, Europe and China. Similarities and differences between EASA’s DOA and CAAC’s DAS are 
summarized from the regulations and certification styles. In addition, the functions of DAS are analyzed and 
delineated with detail activities. And an organization structure to implement the airworthiness function of DAS is 
proposed, which provides a platform to perform duties properly to demonstrate the compliance with airworthiness 
requirements in the design process. Meanwhile, the status of Chinese civil aviation industry is described and some 
optimizing actions in the future are proposed. 
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1. Introduction 
Thanks to the development of civil aviation industry technology and the enhancement of airworthiness 
requirements, the scope of aviation product certification has been expanded by airworthiness authorities, 
from a single product certification to the organization approval of aviation product manufacturers [1]. This 
essentially sets forth the requirements for the design and manufacturing capabilities of aviation product 
manufacturers. 
China Airworthiness Authority, Civil Aviation Administration of China (CAAC), establishes the major 
contents of Design Assurance System (DAS) with respect to the design capability approval, with 
reference to European airworthiness management experience of Design Organization Approval (DOA). 
 
* Corresponding author. Tel.: +0086-021-33366037; fax: +0086-021-33366688. 
E-mail address: taowh@acae.com.cn. 
© 2014 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Airworthiness Technologies Research Center, Beihang University/NLAA.
225 Tao Wenhua et al. /  Procedia Engineering  80 ( 2014 )  224 – 230 
Early airworthiness management in China basically learned American airworthiness management style 
and requirements [2]. Since then, China's civil aviation and airworthiness management also absorbs some 
mature European airworthiness management concepts and advanced experience [3]. In particular, DAS is 
introduced in CAAC regulations. 
In this paper, the definition of DAS in CAAC is introduced, and a comparison between CAAC’s DAS 
and European Aviation Safety Agency (EASA)’s DOA is made based on the requirements of design 
organization in airworthiness regulations, with the consideration of airworthiness certification systems’ 
uniformity between CAAC and Federal Aviation Administration (FAA), and initial origin of DAS. In 
addition, the functions of DAS are analyzed and an organization structure is proposed to implement the 
airworthiness function of DAS, which provides a platform to perform duties properly to demonstrate the 
compliance with airworthiness requirements in the design process for new civil aviation manufacturers. 
2. Requirements of Design Organization in Airworthiness Regulations 
2.1. Definition of DAS in CAAC 
DAS is the organizational structure, responsibilities, procedures and resources to assure the applicant’s 
design assurance capability. And the design assurance [4] means all those planned and systematic actions 
necessary to provide adequate confidence that the TC or TDA applicant has the capability: 
x to design products in accordance with the applicable airworthiness regulation and environmental 
protection requirements,  
x to show and verify the compliance with these airworthiness regulations and environmental protection 
requirements, and  
x to demonstrate to the authorities this compliance. 
This definition is in CAAC AP-21-AA-2011-03-R4, which is basically the same with EASA PART21 
GM No.1 to 21A.239 (a). Considered that CAAC has not aimed at DAS to issue any AC and other guide 
materials, some detailed information may be found in EASA PART21 and related AMC & GM. The 
essential requirements of DAS in design organization are shown in Figure 1[5]. 
2.2. The Status of Design Organization Management 
FAA and EASA are the most influential airworthiness authorities in the world today. CAAC 
airworthiness certification system is mostly established based on FAA’s successful experience, regulation 
framework and certification approvals including designated representatives management in design 
organization. However, the concept of design assurance system was first proposed by the European Joint 
Aviation Authorities (JAA), and after years of improvement and development, it has been gradually 
accepted by the worldwide civil aviation industry.  
2.2.1. Design Organization Management in FAA  
14 CFR part 183 regulates that FAA authorizes some privileges to individuals or organizations as the 
designated representatives to work for FAA, requiring the applicant to bear the airworthiness 
responsibility.  
In the 1940s, there are only individual designated representatives, including Designated Engineering 
Representative (DER) and Designated Manufacturing Inspection Representative (DMIR), and Designation 
Airworthiness Representative (DAR) is introduced later in the 1980s. 
Since the 1950s, the designation of an organization has been introduced, such as Delegation Option 
Authorization, Designated Alteration Station, Organizational Designated Airworthiness Representatives 
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(ODAR), and SFAR 36 delegation programs. At present, all these designated organizations are replaced 
by Organization Designation Authorization (ODA) [6], which includes TC ODA, PC ODA, STC ODA, 
TSOA ODA, MRA ODA, PMA ODA, AKT ODA, and AO ODA. And the designated individuals are 
going to work in the ODA as airworthiness representatives (AR). 
ODA is a form of designation in FAA operated for authorities, which is not necessary for product 
certification but can reduce FAA resources spent on oversight and give the organization increasing 
independence as it gains FAA confidence. Now, several civil aviation manufacturers has got FAA’s ODA, 
such as Boeing, Honeywell, Gulfstream, P&W and so on. 
2.2.2. Design Organization Management in EASA 
It is a continuation about design organization management from JAA to EASA. EASA requires civil 
aviation manufacturers to get DOA [5] to confirm design organizations’ capability in PART21.  
It is very similar to the framework between EASA’s PART21 and JAA's JAR21, and only a few 
requirements is added in SUBPART J of PART21, modified for improving of public aviation safety 
reflecting and the enhancement of the aviation technology. 
According to European Commission Regulation (EC) No 1702/2003, PART21A.14, any organization 
applying for a type-certificate or restricted type-certificate shall demonstrate its capability by holding a 
DOA, issued by EASA in accordance with Subpart J. Design organizations will hold DOA approval to 
obtain EASA approved authorization during design process, for example, minor change in type design 
will be approved inside DOA holder, which greatly reduce the workload of authorities [7]. 
2.2.3. Design Organization Management in CAAC 
CAAC requires that type certificate applicants have to get certain design capability in CCAR21-R3, but 
there is no clear requirement about design organization. Similar with FAA’s designation policies, 
CCAR183 regulates that CAAC authorizes some privileges to individuals or organizations as the 
designated representatives to work for CAAC. 
In 2002, CAAC presents the concept of DAS with reference to EASA’s DOA in Airworthiness 
Procedure AP-21-03R3, and in 2011, DAS requirements were added in product type certification in AP-
21-AA-2011-03-R4. CAAC is revising CCAR21-R4, in which DAS is being brought into Chinese 
airworthiness regulation and applicable to TC applicants. It is worth mentioning that there is no special 
certification process for DAS and no certificate for DAS in China. 
Before accepting the TC application, CAAC should carry on the preliminary assessment to DAS, and 
review Design Assurance Manual in type certification process, and confirm the applicant’s design 
assurance capability. DAS shall be recognized by the authorities before issuing TC. Therefore, building 
DAS is a premise and foundation for applicants to apply for TC and carry out a comprehensive 
airworthiness working. 
2.3. Comparison and Analysis between CAAC DAS and EASA DOA 
CAAC’s requirements of DAS and EASA’s requirements of DOA are very similar, regarding the 
design organization. Generally, design organization management is not integrated in CAAC. Comparing 
the requirements’ integrity and investigation mode, CAAC and EASA have some obvious differences, as 
shown in table 1. 
In regulations, CAAC DAS requirements is basically consistent to the corresponding content of EASA 
DOA requirements, and has been simplified. The detailed comparison about regulations is shown in table2.  
In summary, CAAC DAS requirements is established with reference to a part of EASA DOA 
requirements, but it is reviewed and investigated during civil aviation product type certification process, 
227 Tao Wenhua et al. /  Procedia Engineering  80 ( 2014 )  224 – 230 
which is established with reference to FAA certification process.  
Table 1. Comparison of approvals between CAAC DAS and EASA DOA 
Content CAAC DAS EASA DOA 
Certificate 
issued 
No certificate. 
Just recognized by type certification letter 
(CAAC table AAC-211)  
Issuing certificate of DOA. 
A formal approval of design organization. 
Authorization No explicit authorization. 
Only described in AP-21-AA-2011-03-R4 that 
minor type design change can be approved by 
DER or inner DAS, which has been recognized. 
Existed clearly. 
21A.251 and 21A.263 regulate terms of approval and 
privileges, including requirements of major/minor change, 
supplemental type certificate, major repair design and so on. 
Certification 
process 
No special certification process. 
DAS is investigated during product type 
certification process. 
Approval procedure existed. 
There is a special approval procedure for DOA. 
Table 2. Comparison of regulations between CAAC DAS and EASA DOA 
CAAC 
AP-21-AA-2011-03-R4 
EASA 
PART21 and AMC & GM 
Results 
8.1 DAS requirements 21A.239 
“design assurance system " 
Basically the same. 
The Only difference is that AP-21-AA-2011-03-R4 
removes the requirements about approved scope and 
increases the requirements for design assurance manual. 
8.2.1 information that applicants 
are requested to submit 
21A.243 data Similar 
8.2.2 classification of the 
problem 
21A.258 finding Similar 
Appendix E-DAM’s content, 
management and on-site review 
AMC to 21A.243(a) and 
GM21A.247 
Similar 
8.2.3 Certification process NA Combined with CAAC type certification mode, making 
process management request. DOA approval procedure is 
described in EASA internal working procedures. 
NA 
21A.249 transferability, 21A.251 
terms of approval, 21A.253 
changes to the terms of approval, 
21A.259 duration and continued 
validity and others 
CAAC does not provide for specific requirements. 
3. DAS Functions Analysis and Application 
3.1. DAS Core Functions 
Based on guidance materials and acceptable means of compliance in EASA PART21, DAS shall have 
3 functions according to the 3 core requirements in the definition: 
x To Ensure that the products design and subsequent design changes comply with airworthiness 
regulations and environmental protection requirements; 
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x To perform its duties properly according to Airworthiness Procedure, to show, verify and demonstrate 
the compliance with airworthiness regulations and environmental protection requirements; 
x To independently monitor the compliance with, and adequacy of, the documented procedures of DAS. 
Combined with GM No.2 to 21A.239 (a), DAS should include control of design, independent checking 
of compliance, liaison with authorities, suppliers control and so on. 
Therefore, the core functions of DAS can be summarized to include design, airworthiness and 
independent monitoring [8] as the Figure 2 below. DAS is established based on the basic framework of the 
engineering design system, incorporation of requirements to the design process of airworthiness, and 
independent monitoring to ensure implementation and optimization of processes. 
Among them, the airworthiness function is the one that CAAC may pay more attention to during type 
certification. 
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Fig. 1. Elements of  DAS                                                                                 Fig. 2. 3 core functions of design organization 
3.2. Proposed Organization for DAS Airworthiness Function 
In order to implement the airworthiness function, 3 kinds of roles may be necessary for applicants, 
which are Airworthiness Technology (AT) personnel, Airworthiness Engineering (AE) personnel and 
Airworthiness Management (AM) personnel.  
AT is due to act as a airworthiness expert and provides methods and advices for the compliance 
validation and verification based on researching airworthiness requirements in regulations, advisory 
circulars, industry standards and other reference materials related. AE is responsible to implement and 
validate airworthiness requirements in type design and verify the compliance. And AM expects to manage 
airworthiness business, such as organize airworthiness personnel, coordinate resources, track and monitor 
airworthiness work progress, liaise with authorities and so on.  
These 3 roles work together for type certification as shown in Figure 3. In details, the independent 
checking of the showings of compliance is actualized through 3 steps after compliance data produced by 
engineering design, which are AE’s verification, AT’s audit and internal review organized by AM. Finally, 
compliance data is submitted to authorities after being reviewed by AM.  
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4. Conclusions and Prospects 
China's civil aviation industry starts late, and until 1995 the civil aviation is not officially legislated and 
promulgated. DAS is a new concept for Chinese civil aviation manufacturers. The organization structure 
proposed in this paper for DAS airworthiness function is applicable for these new manufacturers. New 
manufacturers need to focus on the research of airworthiness regulation and verification methods to form 
and establish key competencies of airworthiness, as well as the construction of DAS framework. 
Consequently, this proposed organization is necessary for new civil aviation manufacturers. 
With the development of Chinese civil aviation industry, the workload of DAS system management 
and airworthiness regulation research gradually decrease, the core of airworthiness work will be 
transferred to product type certification, continuing airworthiness support, engineering changes, customer 
service, and foreign type certification and so on. According to the experience of aviation magnates, AT 
may be cut down since airworthiness requirements have been understood and transformed into internal 
standards, or may be decreased only for new airworthiness requirements research and combined with AE. 
And also, AE may be act by normal engineer based on detailed internal standards considering 
airworthiness requirements. 
So it is necessary to research more about the airworthiness organization structure adjustment and 
design organization requirements in the future. 
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Fig. 3. Airworthiness Personnel work style 
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